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FIELD OF THE INVENTION 

This invention relates to an impermeable barrier system, and more particularly 
but not exclusively to an impermeable barrier system for landfill and similar 
sites. 

BACKGROUND OF THE INVENTION 

Large-scale barrier systems which consist of several layers of generally 
flexible sheeting each having varying liquid and gas permeability 
characteristics are well known. Such barrier systems are, typically, used to 
prevent or at least inhibit contamination of an underlying substrate and, 
consequently, of groundwater in landfill and similar sites. 

In many Instances geosynthetic clay liners ("GCL") are used in conjunction 
with other materials of either natural or synthetic origin to form the barrier. 
Generally Bentonite is used as the clay liner while the other materials are of 
either a natural or synthetic nature. Where they are synthetic they are typically 
a flexible geomembrane of polyethylene or polypropylene constituents. The 
installation of low permeability or quasi-impermeable barrier is generally 
carried out by laying a lower liner of soil or geomembrane on prepared 



substrate. This lower liner is then covered with a material that facilitates 
drainage such as stones or a similar synthetic material. The drainage layer is 
then covered with a GCL which is covered with an upper liner of soil or a 
geomembrane. 

To utilize this low permeability or quasi-impermeable barrier to its full potential 
the Bentonlte in the GCL needs to be hydrated. TTiis enhances the 
impermeability of the impermeable barrier system and is particularly important 
where the GCL may be exposed to leachate or salts as in the case where the 
barrier is used in landfill site. 

Conventionally hydration of the GCL is conducted before the upper 
geomembrane or liner is positioned. Once the upper geomembrane or liner is 
correctly positioned it must be secured in place. The bottom and upper 
geomembranes or liners may be secured in a number of different ways 
depending on the type of geomembrane or liner utilized. The different 
securing methods will not be described in this specification. 

Placing the upper geomembrane or liner after the GCL has been hydrated 
often causes mechanical damage to the GCL. In addition the Bentonite is 
often squeezed from the GCL due to loads exerted during the placement (and 
welding) of the upper geomembrane or liner. It is for this reason that in many 
installations the GCL is not hydrated. This creates a disadvantage in that the 
reliability of the GCL performance is reduced. 

Difficulties with hydration of the GCL are accelerated where the GCL is 
located on a slope. 

In other instances a fluid passageway is formed between the lower and upper 
liners or geomembranes. This fluid passageway acts, to a limited extent, as a 
temporary reservoir for volatile gasses and toxic liquids that permeate or 
diffuse from material dumped in a landfill site through the upper layer of the 
barrier. From this reservoir the volatiles or liquids can be driven by pumping 
air through the passageway. 



In certain applications the above-mentioned barriers are used to restrict a 
horizontal contamination of soil surrounding a landfill or other site. In these 
applications the barrier is constructed around a site. For this reason the term 
lower, when used in this specification in relation to a membrane forming part 
of a barrier refers to the membrane furtherest from the landfill or potentially 
contaminating material and the terms upper, refers to the membrane closest 
to the landfill or potentially contaminating material. 

OBJECT OF THE INVENTION 

It Is an object of this invention to provide a barrier system that, at l©ast 
partially, alleviates the abovementioned disadvantages. 

SUMMARY OF THE INVENTION 

In accordance with this invention there is provided g.,.barrier for landfill and 
other sites, where it is necessary to reduce contamination of a surrounding 
substrate by contaminants, said barrier comprising a lower membrane laid on 
a prepared substrate, an intermediate layer formed on the lower membrane 
and an upper membrane laid on the intermediate layer, the intermediate layer 
forming at least one fluid passageway between said lower and said upper 
membranes, and a pump which drains fluid through said fluid passageway 
from at least one inlet to at least one outlet under a negative pressure. 

There is further provided for the negative pressure to be generated by a 
vacuum pump, alternatively a venturi pumping means which is or are located 
at each outlet of the fluid passageway. 

There is also provided for the intermediate layer to include a clay, preferably a 
geosynthetic clay, liner and for the fluid passageway to be used to draw 
moisture between the upper and lower membranes to, at least partly, hydrate 
the clay liner. 
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There is also provided for the flow of fluid through the fluid passageway to, at 
least partly, flush volatile gasses and/or contaminants from between the upper 
and lower membranes and for each outlet of the fluid passageway to Include a 
means for removing potentially harmful volatile gasses and/or contaminants 
entrained in the fluid flushed from between the upper and lower membranes. 

There is further provided for the intermediate layer to Include a synthetic 
plastics material sheet having a multiplicity of projections extending from one 
side thereof the projections serving, in use, to space the intermediate layer 
from the lower, alternatively the upper, membrane and create the fluid 
passageway. 

There is also provided for the intermediate layer to be manufactured from a 
plastics material, for each projection to have a hollow extending Into it from 
the opposite side of the layer and, when the intermediate layer is positioned 
so that the projections abut the lower layer, for the hollows to be filled with a 
particulate matter, preferably fine sand, alternatively a settable material which 
is preferably gypsum or plaster of pans. Alternatively and when the 
intermediate layer is positioned so that the projections abut the upper layer, 
for the intermediate layer to be laid onto a base of a settable material, 
preferably gypsum or plaster of pans, which fills the hollows. 

The invention extends to a method of forming a barrier for landfill and other 
sites comprising the steps of: 

a) preparing a substrate on which the barrier can be laid; 

b) laying a lower generally fluid Impervious plastics material sheet onto 
the prepared substrate; 

c) laying a plastics material fluid permeable or semi-permeable layer 
on top of the lower layer such that a fluid passageway Is formed 
between the lower and upper layers; and 

d) locating a pump at a fluid outlet to the fluid passageway so that, in 
use, the pump creates a negative pressure within the fluid 



passageway and drains volatile gasses and potentially toxic liquids 
from the fluid passageway. 

There is also provided for the method to include laying an intermediate layer, 
preferably a geosynthetic clay liner, on top of the lower layer before laying the 
fluid permeable or semi-permeable layer. 

There Is further provided for the method to include pre-hydrating, alternatively 
re-hydrating the barrier, preferably the intermediate layer, by draining 
moisture laden air through the fluid passageway. 

BRIEF DESCRIPTION OF DRAWINGS 

A preferred embodimbnt of the invention is described below, by way of 
example only, and with reference to the accompanying drawings, in which: 

Figure 1 shows a cross sectional view of an impermeable barrier system 

Figure 2 shows a cross sectional view of an inlet according to the 
invention 

Figures shows a cross sectional view of an outlet according to the 
invention 

Figure 4 shows a cross sectional view of the different layers in an 
impermeable barrier system according to the invention 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to Figure 1 , an impermeable barrier system is indicated generally by 
reference numeral (1). 

A typical impermeable barrier system (1) utilizing geosynthetic clay liners 
("GCL") (2) are used in conjunction with other materials of either natural or 



synthetic origin to form low permeability or quasi-impermeable barriers. 
Generally Bentonite (not shown) is used as the GCL (2) while the other 
materials of either natural or synthetic nature are a flexible geomembrane of 
polyethylene sheeting or polypropylene sheeting. The installation of the low 
permeability or quasi*impermeable barriers is generally done by the 
placement of a bottom geomembrane (3) on the soil; the bottom 
geomembrane (3) is covered with a drainage system (5), which is made from 
either stone (5) or a synthetic material (5). The drainage system (5) is then 
covered with the GCL (2) and the GCL (2) is then covered with an upper 
geomembrane (4). 

The securing of the bottom geomembrane (3) and upper geomembrane 44) 
may be done in many different manners, which depend on the type of 
geomembrane utilized, and therefore the different securing methods will not 
be described in this embodiment 

in this embodiment there is added an inlet (6) and an outlet (7), The inlet (6) 
can comprise a venturi (8), which has an inlet for 'gas (9) and an inlet for water 
(1 0). There is further provided for a water reservoir (1 1 ) to supply water for the 
water inlet (10). The outlet (7) is connected to a vacuum pump (12). which 
generates a vacuum (not shown) of below atmospheric pressure (not shown) 
in the impermeable barrier system (1). 

In use the impermeable barrier system (1) is generally utilized in the industry 
to contain certain matter that is to be prevented to enter into the soil. 
Therefore the impermeable barrier system (1) should be either a non 
impermeable barrier or a low impermeable barrier or a quasi*impermeable 
barrier For this impermeable barrier system (1) to be utilized to its full 
potential the Bentonite (not shown) in the GCL (2) needs to be hydrated with 
water moisture. The hydration of the GCL (2) is necessary to enhance the 
impermeability of the impermeable barrier system (1). This is particulariy 
important where the GCL (2) may be exposed to leachate or salts. 
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In this embodiment the GCL (2) Is hydrated after the impermeable barrier 
system (1) is installed. It Is important to note that In this embodiment the 
complete Installation Includes the secure placement of the upper 
geomembrane (4) over the drainage system (6) and the GCL (2) by sealing it 
to the bottom geomembrane (3). Once the upper geomembrane (4) Is secured 
and sealed to the bottom geomembrane (3) the only way to hydrate the 
impermeable barrier system (1) Is to Introduce the water or moisture through 
an Inlet into the impermeable barrier system (1). 

The impermeable barrier system (1 ) has an inlet (6) to introduce the water 
moisture Into the Impermeable barrier system (1) and an outlet (7) to where 
the introduced water moisture is drawn. The Introduction of the water moisturfe 
at the inlet and the drawing of the moisture to the outlet (7) are done by 
connecting a vacuum generating pump (12) to the outlet (7). By connecting 
the vacuum generating pump (12)- to the outlet (7) a vacuum of below 
atmospheric pressure Is created within the impermeable banner system (1). 

The vacuum created within the Impermeable barrier system (1) will endeavor 
to restore the pressure within the Impermeable barrier system (1) by draining 
fluid Into the Impermeable barrier system (1) at the Inlet (6). The placement of 
the venturi (8) at the Inlet (6) renders a possibility to draw water or moisture 
into the impermeable barrier system (1). The venturi (8) allows for the 
entrance of gas (9) (conventional air) and for the entrance of water or 
moisture (10), from a reservoir (11), through the Inlet into the Impermeable 
barrier system (1). This mixture of the gas and water or moisture becomes an 
airborne water moisture (not shown) mixture which hydrates the Bentonlte 
(not shown) in the GCL (2) as It moves through the impermeable barrier 
system (1 ) from the Inlet (6) to the outlet (7). 

It will be appredated that the Inlet (6) and the outlet (7) may be relocated 
along the Impermeable barrier system (1) to evenly distribute the hydration of 
the Bentonlte (not shown) In the GCL (2) with the water moisture. It will be 
further appreciated that the relocation of the Inlet (6) and the outlet (7) may be 
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simplified by the placement of inlet and outlet valves (not shown) at pre- 
selected positions to which the inlet (6) and outlet (7) may be secured to. 

The quantum of water that is required to sufficiently hydrate the impermeable 
barrier system (1) is further determined and dependent on the area which the 
impermeable barrier system (1) covers and the mass of the Bentonite (not 
shown) that needs to be hydrated. 

The Introduction of the air borne water moisture (not shown) according to this 
invention also alleviates the difficulty experienced when the impermeable 
barrier system (1) has to be constructed on a slope. The advantage of pre- 
assembling the impermeable barrier system (1) and hydrating it afterwards 
according to this invention eliminates damage to the impermeable barrier 
system (1) caused by the undesired slope. 

This invention therefore provides an inventive and novel system of hydrating 
Bentonite inside the impermeable barrier system without damaging the bottom 
or upper geomembranes or squeezing the Bentonite out of the geosynthetic 
clay liners and managing the removal of volatile organic compounds. 

This invention therefore provides an innovative, novel and more effective 
system of hydrating Bentonite inside the impermeable barrier system without 
the danger of damaging (squeezing the Bentonite out of the geosynthetic clay 
liner) the GCL, managing the removal of. volatile organic compounds, acts as 
a leak detection system which allows sweeping out of slow leaks and 
identifying chemicals leaking through the system. 
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